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^ Introduction^ 

Energy Education, Why, What and How has been written in order 
to . explain the importance of energy education, describe the 
content of and rationale for a compreh'ensive energy education 
program and provide suggestions for implementing energy educa,- 
tion programs, at minimal cost. The publication is directed to 
stated-level education pohcymakers (governors, legislators, chief 
state school officers,^ state board of education members, state 
energy office directors), locaMevel education pohcymakers (super- 
intendents, building administrators,- locaji^ school board members); 
members of education, political and consumer organizations; 
representatives of business and industry; and program implem^nt- 
ers, including teachers, who are concerned with preparing students 
and citizens to understand the complex, ever-changing 'Energy 
situation. 

During an era when policymakers must make difficult decisions 
about essential and nonessential curricular topics, political and 
education officials and program implementers can benefit from a 
(Jiscussion of energy issues and a consideration of the objectives of 
a comprehensive energy education program, including strategies 
^ for implementation. This document is designed to assist such 
persons understand why energy education is important anjl how it 
^ can fit into virtually any curricular structure. It does not attempt 
Ao provide specific afnswers or solutions to the many energy-related 
questions facing society. Instead,. it suggests how these important 
issues can be approached in an objective learning environment. 
Readers are also invited to use the companion document. Energy 
'Education. A Policy Development Handbook, which was devel- ' 
ope^I to help fdVnjulate appropriate and useful/ energy education 
^ policies. 

This- document is divided into three major sections. The first ^ 
section, "Why Is Energy Education Important?" provides back- 
ground data on energy issues. The secpTid section, "What Are the . 
Objectives of a Comprehensive Energy Education Program?" 
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describes six«*fundamentaj objectives *of epergy education and 
provides a rationale for each. The third section, **How.Can Energy 
Education Be Implemented Effectively?*' provides several guide- 
lines, for state and local action, stressing low-cost alternatives. The 
Appendix identifies selected sources of information that may be 
useful in developing and implementing energy education programs. 

Energy Education, Why, What and HSw has been prepared by the 
State Energy Education Project at the Education Commission of 
the States. The project, funded through Grant Number DE-FG05- 
80IR10903 from the U.^S. Department of Energy, provides 
assi?Tance to states in , developing and implementing energy 
education policies and programs. The State Energy Education 
Task Force, chaired by >the Honorable Richard D. Lamnj, governor 
of Colorado, has guided staff in carrying out project activities and 
has ^ssisted^in the development of this publication. (Task force 
members and alternates are listed on the inside covers.) 
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I. Why is Energy Education Important? 

The physical well-being of mankind^ is effected by socfety's 
response to the challenge of providing sufficient energy to satisfy 
' basic human needs without unduly harming the^ environment/ It is 
important that people understand the energy challenge so that 
they may be able to consider and help develop responsible 
alternatives. Education plays an important role *in preparing 
students and citizens to participate' in the decisionmaking process 
and to adap^tt6 changing energy -use patterns.-" 

The desire to improve t*ehnological convenience ha^ been a 
natural response to living in the iridu^rial age. However, it has 
created a society with escalating demands for large quantities of 
high-quality energy fuels.. Two of these fuels, petroleum and 
natural gas, were Used to satisfy over 70 percent, of the total U.S. 
energy demand in the late 19VDs. Yet these two fuels represefnt 
only 8 percent of the tot^l domestic proven reserves of all fossil 
fuels. (Coal accounts for 80 percent, and shale oil accounts for 12 
percent of proven domestic reserves. ),This has resulted in a heavy 
dependence on foreign petroleum as a primary^energy source. 

Figure 1 illustrates the'U.S.'consumption of energy, by fuel type, 
for 1980. Figure 2 indicates how that' energy was consumed by 
energy-use sector. ^ 

Prior to the 1973 OPEC (Organization of Petroleum, Exporting 
Countries) oil embargo, decisions about the development and 
utilization of energy sources generally were made in the econbmic 
marketpflace based on the assumption of plentiful, inexpensive 
fossil fuels. Little thought was given to national or. international 
supplyvlimitations of those fuels. The increasing aational demand 
for petfofermi^^^uty ripped domestic supply in the early 1970s, 
causing a heavy, U.S( reliance on imported oil. This dependence has 
sigifificantly ^ected the U.S. international balance of trade, 
contributing to inflation at home and influencing military policy 
and stability in the Middle East. These historical trends and recent 
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Figure 1. 1980 U.S. Consumption of Energy by Fuel Type 

9 * V. 




I Total consumption » 76.2 quads* per yeat 

(Source. U.S. Department of Energy, Energy Information Administration, 1981) 



•One quad is one quadrillion (lO^S) BTU's. One BTU (British thermal unit) is 
the.amount of heat necessary to raise the temperature of 1 lb. of water 1 
fahrenheit. 



international^ developments illustrate the integral relationships 
among energy supply and demand, national security and *the 
international economic system. 

In the past, transitions from one principal energy source to 
another were motivated primarily by the desire for- a higher 
standard of living and^madepossible. by technological advances. 

• However, today the need for another transition stem's from the 
diminishing domestic reserves of petroleum and from a need to 
decrease our national' vulnerability to the whims of foreign 

• supphers. 

, Indeed, the next transition has already begun.^Yet many knowl- 
"^dgeable ai4d-respottsible individuals cannot agree on an appropri- 
ate energy mix for tM rieyf era. In fact, there is even a lack of 
agreement as to whether any transition is required^ Citizens are 

^ .11 




Total consumption " 76.2 quads* per r . L 
(Source. U.S. Department of Energy, Energy Information Administration, 1 981 ) 



*One quad is one quadrillion (10^^) BTU's. One BTj^^ (British thetmal umt) is 
the amount of heat necessary to raise the .temperature of 1 lb. of water 1 ^ 
fahrenheit. , 



bpmbard«d by the media almost daily with conflicting reports of 
d\^indlin§ reserves of petroleum and projections of new reserves 
from undeveloped fields. Scientists and advotates extoll the 
virtues of^obtaining oil from shale, gaseous and liquid fuels from 
"coal,. heat and electricity from the sun, power from the wind, 
alcohol fuels from crops, energy from nu clear fission and heat 
from hot, dry rock deep within^ the earth's crust. People read 
about the 21st century commercialization of nuclear fusion and 
hydrogen fuel - "the fire in the water." They hear projections of 
production-and cost for nuclear and solar technojo^es - no two* 
of which seem to be ^he same - from public, and private agencies 
and from special interest groups. Many wonder what happened to 
Project Independence and to the "energy crisis" which was once 
considered "the moral equivalent of war." They wonder whether 
our domestic energy problems arl real or contrived and ,whether it 



is still necessary to conserve energy in light of the different 
perspective of a new Administration. 

Oiven the extent to which available information is inconsistent - 
and often contradictory - no one should wonder that a 1980 U.S. 
department of Energy opinion poll deterrnin^d that 65 percent of ' 
the respondents, considered the energy problem not serious. Other 
recent polls and .national studies have indicated a lack of 
knowledge- about energy sources and sil^jplies, the extent of U.S, 
reliance on oil imports and the viabiljty of alternative technolo- 
gies.^ In short, the U!S. may be in the middle of an energy 
transition, apparently without a clear goal in mind, and its cijtizens 
appear ill-prepared to assist irt determining appropriate objectives 
and strategies. 

In order, to avoid chaos and to facilitate public understanding and 
cooperation in whatever changes lie ahead, the active involvement 
and participation of state, federal and local policymakers; .the 
business sector, the energy industry and lay citizens are required, 
particularly since energy-related .change will affect virtually all 
Americans. Public knowledge of the availability of energy Sources, 
the applicability of different sources to specific tasks, the 
developmental lead times for various resources and teclinologies, 
^ associated economic and environmental costs and attendant 
societal , effects. i3 prerequisite to informed decisionmaking and 
future planning. Therefore, although, no definite solutions are 
obvious at this time, educators must contribute to t)k eventual 
resolution of the energy problem by presenting the issues fairly in 
the classroom. ^ 

Ironically, increasing energy costs are eroding school district 
budgets and, consequently, the financial capability of the schools 
to develop the comprehefnsive energy edfucation programs that are 
needed. Furthermore, since energy education programs in most 
states have been supported largely with federal money, there has 
been a lesser incentive for, financial commitment to energy 
education by state and local governments. „ However, changing 
federal policy and budget priorities have reduced federal supprort 



^Nationaf Assessment of Educational Progress^, Energy Knowledge and 
Attitudes, Report No.08-E-0l (Denver: Education Commission of the States, 
December 1978), p. 27; Daniel Yergin and Robert Stobaijgh, eds., Energy 
Future, (New York: Ballantine, 198pX pp. 271, 454. 
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fdr energy education severely. Unless state and local governments 
accept the fiscal responsibility fdr sustaining these programs, a loss 
of continuity and efficiency in administering the nation's energy 
0- education effort will surely result. , 




II. What Are the Objectiyes of a 
Comprehensive Energy Education 
" J Program? 

■ J , 

^ Thp goal of energy education is to enable people (o understand 
, b.asic en^gy concepts in order to >make infotaed decisions 

regarding 'energy development, utilization^and conservation, know- 
*ing about options and their trade-offs. The following si)< objectives 

are componejits of *a xopipreheftsive energy education program 

designed to meet this goal. 

Objective 1. To Enable People 
to Understand the N^ure and 
' ^ lipportance of Energy 

^ Rationale 

' ' A -knowledge ot tlVe basics of energy is a prerequisite for Wise 
decisionmaking. Principles of epergy efficiency, based on (he laws 
of thermodynamics, can be applied to daily living oi;ily if those 
principles are adequately uhderstood. Energy does not seem to be 
an in^portant topic until people understand why energy is essential 
' to their daily lives, realize the variety of energy sources, and learn 
of the applicatiqn^ of specific sources to various tasks.' It is only 
after grasping these basic facts that U,S, citizens can. fully 
Appreciate ''the ramifications of using imported petroleum as the 
driving force of the national economy. 

. Content Description " 
The fundamentals of energy include its different states and forms. 
The two si^^ of energy are poteftJti^j^p^at rest - and kinetic - in 
action. Heat, light andanotion are forms df kinetic energy, while 
^ledrical, chemical and mechanical are forms of potential energy. 

Understanding the nature and importance of energy requires an 
- awareness of different energy sourQes^^CinclUding nuclear, solar. 
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hydro an* fossil fuels), as well as the wajj3 in which individuals ^ 
and society depend upon energy for such purposes as transporta- 
tion, manufacturing, heating and cooling** ^ 

A basic understanding of energy also includes energy flows: how 
energy is extracted, refined, distributed and ^|ed. An example is 
the natural gas system that involves wellsjpeatment plcints, 
pipelines and a variety of final uses, such as space and water 
heating. ^ 
* 

Objective 2. To Provide Information ' 
About Changing Supply and Demand Factors ^ 
for Various Energy Sfources 

Rationale 

Historically, supply-demand egonomicsVhas been used as a basic 
tool for decisionmaking Jn our industrial society. While govern- 
ment-imposed pricing regulations have affected the operation of 
the economic marketplace, nevertheless, wWftl energy producers 
have usually been able to meet consumer demand at prevailing 
prices. New information coneeming^ possible limits of domestic 
supplies of traditional energy sources raises serious questions 
about producers' ability to continue meeting energy demands. 
How long will fossil fuel resources last at present rates of 
consumption? What mix of energy sources will supply energy^ 
demand in 10 years, or 20 years? To what extent can society' 
depend on renewable energy sources? The^ answers to these 
questions must be based on the best available information about 
present and projected energy supplies, taking into consideration 
anticipated demands from all use sectors. Public knowledge of the 
applicability of various energy sources to specific tasks, develop- 
mental lead times and different" supply and demand factors are 
prerequisites to future "planning and maximum citizen in- 
volvement. 

Content Description , ^ 

Each energy source is characterized by its amount. Its ability to be 
converted to a useful formVnd the demaryi for that particular 
energy source at different price levels. The relative cost arfd 
usefulness of various energy sources are major facers in determin- 
ing their actual supply and demand at any given time. 



Historically^ societies have switched from one primary energy 
source tp another/such as during the early 20th century when oil 
replaced coal as the nation's primary fuel due to the increased 
demand For a liquid /uel and-because oil was in abundant supply. 
Now that the supply of oil is generally recognized to be limited, 
additional energy is being sought from alternate sources through 
several new technologies and methods of conversion. Simultane- 
ously, the viability of traditionab^sources, including coal, is being 
re-evaluated. 

World demand fof energy has been increasing exponentially due to 
growth in both population and energy consumption per capita. 
(From 1890 to 1970 world consumption of crude oil grew at a 
rate of 7.04 percent a year. At this growth rate, total demand for 
crude oil doubled approximately every 9.8 years. ^) While conser- 
vation has helped limit Jhe increase in per capita energy 
consumption in the United States, annual energy demand can be 
expected to grow, although probably at a lesser rate. The Public 
Discussion Package for th^ Third National Energy Plan stated that, 
"As a result [of higher oirprices], overall energy consumption is 
projected to grow at slightly more than one percent per year from 
1979 to 1990.*'^ While experts disagree over the size of various 
energy reserves and over the amount of time required to consume 
them, they do agree that the supply of fossil fuels, our major 
traditional energy source, is finite. Therefore, meeting increasing 
demands poses serious challenges for the future. 

* Objective 3. To Prepare People 
^ to Consider the Local, Regional, 

National and InternationjilJfnplications. 
of Different Energy Sources 

Rationale , 

Students and other citizens must^know about the various impacts 
of alternate energy sources in order to play a meaningful role in 

2 Albert .A. Bartlett, "Forgotten Fundamentals of the Energy Journal 
of Geological Education, 1980, vol. 28, p. 8. 

^U.S. Department of Energy, "Public Discussion Package for the Third 
National Energy Plan: Notice of Public Hearings and Staff Working Paper,** 
March 1981, p. »5. 
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determining energy policy through the political process. Possessing \ 
sufficient factual information, tljey can be encouraged to partici- 
pate actively to ensure that their views and concerns are 
represented adequately. ' * 

Content Description 

The extraction, production, distribution and utilization of dif'fer- 
ent energy sources have differing economic, pohtical, social, 
' environmental ^nd technological impacts. These impacts vary 
according to geographic region, economic sector, and socio- 
economic characteristics of energy users. 

Economic impact. The price of energy and the quantity con- 
sumed determine its total cost. While energy prices are dependent 
on extraction, processing and distribution costs and on state and 
federal pricing regulations^they are also sensitive to changes in 
demand. Total costs for space heating and cooling are generally 
^ higher in regions with extrenfie high df low temperature condi- 
tions. For example, northern regions require increased energy 
supplies (predominantly natural gas and heating oil) during the 

colder winter season, and the Sun Belt needs more electrical 
* 

energy for air conditioning during the suntmer^ season. Many 
western states produce more energy than tbey use and primarily 
rely on natural gas for home heating. In contrast, the northeastern 
states use more energy than they produce and rely on p^etroleum 
products, imported from other regions and other nations, for 
home heating. Hence, the absolute amount of energy consumed, 
its source and its price varj^ seascAially and geographically. 

— 

Energy ^osts affect the price 6f goods and services that require 
energy for production and/or distribution. Therefore, rising energy 
costs have had a significant inflationary impact on the world 
-ccpnomy in recfept years* And yoecause of-^fferences in the 
amount and type of energy us/d by various economic sectors 
(government, business, ^industry and households), the economic 
impact of changes in energy pric^ and availability has not been 
uniform. 

TKe existence of international discrepancies between energy 
availability and ^ consumption.- is? Tjjn important factor in the 
international economic picture, ^fecting the, balance of trade 
among energy exporting nations ind energy importing nations. 
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And, 3 nation's ecronomic relationships with other countries 
influence the strength of domestic industries and the relative costs 
of goods and services to its citizens. 



Politii^fil impact. Varying degrees of government control and 
taxation are associated with, different natural resources and 
technologies. Federal, stai£ an^ local government all have been, 
involved in regulating cost, production processes and prices 
through such means as environmental impact standards, severance 
taxes, requirements for community service assistance, location 
incentives and pricing regulations. 

There are also major international and domestic political factors 
associated with the use of energy. For example, the use of 
imported petroleum significantly affects the international balance 
of power and national security. Domestically, the mining and 
distribution of coal and other fossil fuels have raised issues of 
regional inequities in the availability and price of energy, which 
underiie the current debate over state-imposed severance taxesr. 
Another issue is federal policy governing the development of 
energy sources on public lands. 



Soml impacL Lifestyle is closely related to enjfrgy production 
and usage patterns. Social impacts vary according to one's 
geographic location and economic characteristics. The physical 
structure qf industrialized society - its sprawlinfg suburbs, 
shopping centers and interstate highway systems - resulted in part 
from the mobility offered' by the automobile, which is almost 
totally dependent on one specific energy source, petroleum. As- 
petroleum prices escalate, mobility is becoming, more dependent 
upon one's ability to pay. Even people who do not rely upon 
automotive mobility are indirectly'affected by petroleum prices 
and availability in the form of price escalation ,and/or relative 
scarcity of a wide range of products and services that use* 
petroleum for production and/or distribution. 

The escalating price of heating fuels r^aises additional social issues. 
' The most severe of these is the problem of equitable treatment for 

the poor and elderiy who lack the j|^r^tronary funds to pay 
^ higher costs. . ' 



Proximity to resource extraction and processing causes additional 
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' . social benefits and (;osts. For,,example, the new demand for great 

amounts of western coal creates large industries with related jobs 
- and adtempanying demands for housing, schools, community 
. and social services. And because families moving to energy boom 
towns frequently experience negative symptoms of di'slocation, 
the requirements for community and social services can be both 
acute and expensive. 

Environmental impact. Different methods of energy e>^raction, 
production, distribution and use affect the environment in varying 
ways ^ and degrees. Such impacts tend to generate considerable 
public coiitroversy when long-term effects are difficult to assess 
■^nd when large expenditures are necessary to mitigate adverse 
impacts. Obvious examples include strip mines, oiUand gas 
pipelines and nuclear waste disposal. The potential "greenhouse 
effect'' from accumulating hydrocarbon waste is'^S&rrently the 
subject of extensive scientific inquiry. 

Technological impact. The technolo^es needed to utilize differ- 
ent energy sources efficiently,^are at various stages of research and^ 
development. While the burr^|^g of wood or coal is a simple and 
inexpensive technology, matmg the breeder reactor a viable 
alternative requires extensive^- an4 expensive - government- 
spoTisored research. Will the most productive and cost-effective 
solar alternatives be the photovoltaW cell or the heating and 
circulation^of water or air? How will furtheiSdevelopment in the 
use of geothermal energy affect areas where that source js 
V available? And, will inventors find a satisfactory substitute for the 
gasoline-powered automobile? The future viability of our altema- 
^ tive energy sources depends upon the answers to these and other 
* questions being asked in the public and private sectors. 

Objective 4^ To Provide Information 

" About Conservation 

^ 

• Rationale ^ * 

The meaning of energy conservation and it5> importance must be 
understood before we can achieve its inherent objectives. Conser- 
vation is an essential component of our nation's energy pplicy and, 
when understood as the avoidance of waste, it is b^sic to our 
national philosophy. Yet there are many questions and concerns 
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about the best ways to motivate the public to conserve energy. 
For example, should the federal government promote conservation 
through tax incentives and interest-free lo^ns? If conservation is- 
driven by economic factors alone, what will happen to the poor* 
and elderly who may not be able to pay for conservation 
measures, regardless of payback period? And, because schools 
'cannot pass higher energy costs to their clientele, what will happen 
to school budgets? If we conserve through large-scale recycling 
programs, how wilj employment be affected? Should th^ govern- 
ment forcef fuel conservation through regulatioo of automobile 
efficiency and insulation standards? Energy conservation inclu4ed 
in an education program can be viewed as an opportunity to 
consider, but not necessarily answer, these important policy 
questions. • . • 

Content Description \ * ' 

Conservation is the wise and efficient use of energy. ATTKbugh the 
extent to which cpnservation can reduce total energy demand is 
open to question, curbing demand cap help limit rising energy 
t expenditures and prolong the life of finite reserves. However, 
* . whether or not actual cost savings can be realized depends upon 
how much energy is saved and how much energy prices escalate. 
Teaching about .conservation requires discussing its purposes-and 
explaining practical techniques that can be ajppHed at school, at 
home or in the community.* . . ^ 

Objective 5. To Prepare Ceopie^ 
to Make Personal and Sqcietal Decisions, 
Related tQ Energy Supply Disruptions 

Rationale 

Based on knowledge of the likelihood .of energy supply disrup- 
tions, practical contingency plans on both the personal and 
societal levels should be developed as valuable emei'^ency strate- 
gies. An understanding of the implications of energy supply 
curtailments can enable individuals to respond m6re effectively 
and efficiently should it become necessary to use such plans. 

ft^eparing-people-tQ^make decisions in the ev^nt of a'comnfunity, 
state or national disruption poses several important questions: 
What might be the impacts of ciifferent potential divergencies? 

• 2l 
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. Which energy supplies are mpst vulnerable to interruption? Whaf 
, ( activities* should be curtailed? Should all energy-use sectors be 
asked to reduce consumption 'to the same degrfee? Is"" closing 
' \ schools an effective strategy to help meet the commun^y shortfall 
or are there better options? Developing wise answers to these 
strategic questions requires an informed citizenry. 

Content Description > ^ ^ 

According to a recent report of the' U.S. Senate Committee on 
Energy and National Resources, "A major oil supply disruption 
within the 1980s is consi^red a likely event.'"* Curtailments of 
conventional energy supplies (natural gas, fuel oil, gasoline and 
' , . electricity) on regional or local bases have occurred in the past and 
could recur with little warning. Yet the production distribu- 
tion of^essential^ goods and services depend upon a consistent 
energy supply. The extent to which supply disruptions affect 
» eneigy consumers is contingent upon the amount and type of 
enei\gy used and the extent and nature of the disruption. For 
example, a shortfall in the supply of imported crude oil would 
have 'greater implications for regions and industries highly depen- 
dent on oil as a primary eniergy source than {(ft those dependent 
on a domestic energy soiirce-sy^ as coal. ^ ^ * - ^ 

Objective 6, To Prepare People 
for Energy-Related Careers and 
To Become} Energy Conscious 
t in Other Career Fields 

Rationale 

One of the traditional roles of education is to prepare indi^duals 
to become productive, self-supporting members of society, able to 
chpose, among career options and possessing the requisite knowl- , 
edge and skills for the selected vocation. Among these^ career 
options, conventional' and developing Energy technologiies' should 
not be overlooked. For example, there is an increased demand for 
individuals possessing vocational/technical skiHs^ such fields as 
solar' heating and cooling and energy management. Meanwhile, 
estdblished energy careers, such a petroleum geology, contimleTo 
provide opportunities for people with the- necessary training. An 



'^"Executive Summary of the Geopolitics of Oil,? Science Magazine, voh 
- December 1980, pp. 1324-1327. 



awareness of energy and energy conservation must also be 
encouraged in persons entering or engaged in existing fields,, 
including the building trades an^^other businesses andjndustries 
attempting to cut energy costs while maintaining and/or increasing 
productivity. 

Content Description ~ , ^ 

Continuing developments in energy use and production havf 
created new career opportunities. Large-scale use of alternative 
energy sources and conservation technologies should create jobs in 
previously nonexistent fields, such as residential energy auditing. 
Due primarily to rapidly increasing energy co\ts, conservation 
skills are being sought b> energy-intensive busineSees ahd indus- 
tries. The research and dievelopment of both newSand existing 
energy sources, such as nuclear and solar, present additlpnai A^reer 
opportunities for today's students. 

,3 
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III. How Gin Energy Education Programs 
Be Implemented Effectively? 

. This section suggests guidelines for program de>'el^ers interested 
either in establishing an energy education program or in modifying 
or adapting an existing program Jto emphasize a consideration of 
energy issues. The implementation strategies in ^his section , 

^ emphasize those that require minimal additional costs and 
maxirnal use of existing education -resources. 

Guideline 1 • Cost-Eff,ectiveness 

Limited federal and state support for program development 
combined with school' districts' tight budgets necessitates the use 
of cost-saving methods^fend techniques whenever possible. There- 
fore, ^n energy education program must be developed as econom- 
ically as possible while maintaining quality standards. Existing 
resources, information and expertise, should be located and used 
whenever they are relevant and^appropriate, thus avoiding duplica- 
tion of effort and xinnecessary expenditures. In most states there 
are agencies * that may have developed or collected • energy 
education materials. These include state education agencies, state 
energy offices, public information branches of transportation or 
highway departments, "economic planning tjffices, public utility 
commissions and legislative service offices. Other possible sources 
of help are state colleges and universities, vocational/technical 
institutes and business and industry associatidns. 

Th?re are a number of pot^tial energy education resources at the 
local school district or community level. Many energy and utility 
companies provid^^ree materials, guest speakers, in-kind contribu- 
tions and/or funding for such things as teacher inservice programs 
and student field trips. Community colleges, public libraries, civic 
groups, city and county goverhflients and other community-based 



public interest groups often can provide assistance in locating 
human and material resources. 

^ X* school or scWool district energy committee, composed of 
teachers, .student^ parents, administrators, ind'ustry leaders and 
other community representatives, can be formed to contribute 
local talents and interests to both energy education programs and 
energy management programs designed to avoid a portion of the 
school's rapidly increasing energy bills. This committee can 
undertake the responsibility of reviewing exemplary program 
models and materials that could then be modified, if necessary, 
and lised to meet the identified 'needs of local students and 
facilities. . ... 

Free materials are available from several national organizations and 
federal agencies, as listed in the Appendix. Energy information is 
also obtainable from federal sources other than tfiose directly 
responsible for energy or education programs. For example, the 
Department of Agriculture's ^Cooperative Extension Service can 
provide useful information in such areas as residential and small 
business energy conservation, home economics and transportation 
; fuel efficiency. Other departments involved in energy include the 

Department of ^tate (ihforniaticLn on global implications of energy 
use and production, location and amount of energy resources), the 
Environmental Protection. Agency (environmental impacts. result- 
ing from the extraction and utilization of various enej^ sources 
and related federal standards), the Department of Transportation 
^^(transportation fuel" efficiency), and the Community Services 
^Administration (energy conservation for the poor and elderly). 

Finally, the adoption of a statewide or local school district policy 
supporting energy education may provide teachers, administrators 
and students with the incentive to investigate energy issues in 
existing units of study. 

4 

Guideline 2. Curricular CY>nsiderations ^ 

\ 4 

There are, different strategies for including energy education in an 
often overburdened curriculum. A c6mprehensive energy educa- 
- tion prpgram should reflect an awareness of the interdisciplinary 
nature of energy. Teachers can examine existing subject areas to 

^ ^ 
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find* appropriate opportunities for discussing energy as a basic 
factor in several, if not all, subjects. For example* in^ historv>^ 
students can study about the discovery^f the internal combustion 
engine and the impact of automotive production in the American 
^ labor movement; in English, energy policy issues can be essay ' 
subjects; in mathematics, exponential cyrves can show changing * 
energy demand, in social studies, the relatibnships among energy 
exporting and' importing nations can* be examined; and in 
econom^ics, the impact of petroleum prices on the national rate of 
inflation can be analyzed. 

Energy "is an excellent theme around which, to build an interdisci- 
plinary curriculum. In planning.interdisciplinary courses, cooperat- 
ing subject-area^b^jCrs should seek opportunities to pursue the 
' ways in whicfi the'content of their particulaulisciplines relates to 
core energy issued. In lieu of entire multidisciplinary courses, 
enrichment activities or joint^discussions with other classes can be 
implemented. 

In order to meet the identified objectives of an energy education 
program and to achieve both continuity and a graduated approach 
to more abstract energy concepts, attention must be paid to scope y 
(the breadth of content) and sequence (the logical ordering or[ 
building Of concepts ^d information). The first step in designing a] 
comprehensive energy education program is to determine whar 
concepts and information are to be presented during which grades 
and within which academic disciplines. Thei^wmodules, or units, 
can be located or developed that present the desired content at the 
appropriate degree of difficulty. 

Historically, most energy education programs have been designed ^ 
for integration into the existing curriculum. Easily integrable 
modules provide educators with a relatively simple way to 
incorporate energy concepts into their classes,. This process is 
called infusion. (With tieacher assistance, the National Science 
Teachers Association's Project for a.n Energy Enriched Curriculum 
has developed such units, as noted in the Appendix.) 

fjlowever, it may not even be necessary to infuse existing cours^^ 
with energy concepts.Jjlnstead, it may be sufficient merely to givcP 
more emphasis to energy-related parts already present in current 
curricular components. This approach is most possible in the fields . 
oF science and^ciaUtudies. 
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^becial courses dealing with energy can be developed, providing an 
opportunity to study energy use and production in greater detail. 
For example, solar energy, nuclear energy, conservation tech- 
niques, energy management and other single topics have been 
taught as special or elective courses. Vocational education at high 
school and college levels is an area where specialized programs 
have been established to meet an increasing demand for energy- 
jted job skills. 



Guidelines. Objectivity 



In order to be truly valuable and useful, an energy education 
program must be objective and impartial. It must be designed to'^ 
p£(^vide factuai information enabling people to draw their own 
- conclusions and to make more informed decisions regarding 
energy questions and issue^. No single energy source should be 
favored over Others, just as no particular political party should be 
favored in a political science class. If information is presented with 
a bias toward a certain energy source or production and 
distribution methodolpgy, an attempt should be made to recog- 
nize opposing opinions. When considering' controversial energy 
issues, prograni developers should establish a balajiced approach 
with viewpoints from several perspectives, th6s allowing the 
education process to promote inquiry and to stimulate an 
appreciation for alternative solutions. 

In developing and selecting programs, it is important to include a 
coalition of teachers, school administrators, industry representa- 
tives, parents, students and community leaders, perhaps in the 
form oLet^sekGol or school.district energy committee, as described 
above^nder "cost-effectiveness." In this way a greater diversity of 
technical and policy options can be considered, and the concerns 
of individuals and organizations having different viewpoints will 
not be overlooked. 

When contemplating alternative energy use patterns, the^principle 
of objectivity demands that students weigh the interrelated social, 
economic, political, technological and environmental implications 
of each of those patterns. 
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Guideline 4. Relevance 

Energy is a relevant topic because it pervades most aspects of daily 
living in an industrialized society. A personal understanding of the 
importance of energy may be achieved by focusing on local, state 
and/or regional energy concerns. Students can examine how 
energy is supplied to their community and how it is being used. 
What are the local and state energy-use sectors and how does their 
consumption compare with other states or regions? How are these 
particular energy supply and demand pattern? affecting local 
political, economic and environmental conditions? Raising these 
questions will often present students with many learning opportu- 
nities, in existing subject areas, such as geography, scijsnce, 
mathematics, political science and econofnics. New and emer^ng 
energy-use technologies, as well as major changes in national 
energy policy, necessitate revisions 1n teaching materials and 
course content whenever necessary. An ongoing process of 
evaluation and refinement is necessary to assure the continuing 
viability of enefgy education programs. » 



Guideline 5. Teacher Preparation and Participation 

The involvement of teachers in the development^ of a workable 
energy education program is essential if energy concerns are to be 
dealt with in the schools. Teacher colleges and university 
departments of education can ijiitiate an awareness of the need to 
integrate energy topics into different areas of specialization. 
Proceedings from the Second Annual Practitioners Conference on 
Energy Education, convened in 1979 by ,th^ National Science 
Teachers Association in cooperation with the Illinois Board of 
Education, the Illinois Institute of Natural Resources, the Edison 
Electric Institute and the Shell Company Foundation, stressed this 
point: 



Teachers must be energy literate if they are to enthusiastically and 
effectively teach about energy. Therefore, inservice training in energy 
education is crucial and should be instituted for teachers of all grades 
and disciplines. An ideal teacher inservice model should include 
awareness, concepts, application, implementation and evaluation of 
technical information and energy education materials and methods. 
Teachers should be .familiarized with available energy education 
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materials and methods for local curnculuip adaptation and/or infusion 
into their programs.^ 

Tpachers representing different disciplines and grade levels can 
•m^ke valuable contributions to the development and formulation 
of a schoolwide energy education program. Personal involvement 
!n preffering a lesson plan or coiTrse outline can impart a sense of 
enthusiasm. The interest and involvement of teachers is essential 
to implement an effective energy education program, regardless of 
the quantity or quality of printed or multimedia materials 
produced or utilized. 

Teacher inservice pxogr^ms are excellent opportunities for state 
agencies, colleges and universities to assist lpcal school districts in 
the development and implementation pi'0cesses. Coordination and 
jcooper^tiorr among local school districts and state agencies are 
.essential for carrying on , comprehensive teacher preparation, 
programs'at minimal cost. 

State education agencies and energy offices, in conjunctipn with 
othef stat^ agencies, provide support and assistance for teachers in 
a varietv/of other ways as well. They pan assume a leadership role 
in iWfiating a supportive statewide energy education policy, ts 
described in Energy Education: A 'Policy Develo^ment^^d- 
book^ They can act as conveners or catalysts, provij^^^^^ical 
assistance, resources, information and guidance. "^^^^ 

Whijwa plethora of human and material resources are available, 
t^acJhers must learn where and how to find needed assistance, The 
following Appendix is a tool to begin that process. Entries have 
been selected that provide free or inexpensive materials on a wide 
jl^n^e of topics. 

^Helenmarie Hofman and F. Gene Rliller, eds., Second Annual Practitioners 
^Conference oft Energy Education Proceedings (Washington, D.C.: Natioi^al 
Science Teachers Association), 1980, p. 12.^ 

^Edith M. Petrock, Report No. 142 (Denver: Education Commission of the 
Spates, August 1981). ■ 



Appendix: Resource Bibliography 



NThe organizations listed and the services they provide are based on 
/flie most recent information available (July 1981). Care was taken 
to present a balance of agencies from the public and private 
sectors and to include sources of information on specific energy 
alternatives. Further information on topics of regional or local 
interest can be obtained from the state and local resources 
discussed in the previous section? i 

The following organizations are listed alph^etically and include 
both government and industry sources that may be useful in the 
development of energy education programs. This list 'is not a 
complete compendium of resources. Instead, only those govern- 
ment agencies, trade associations and oth^r organizations pri- 
marily designed to provide energy and education infcrmationand 
assistance have been included. 

Alliance to Save Energy 

The ^liance to Save Energy is a private, nonprofit, bipartisan organization. It 
was , established to promote energy conservation and to develop and 
implement public education and technology^nterchange programs designed 
to reduce energy waste nationwide. 

The Alliance is involved in severaLeducation-related activities, including 
conducting research on energy conservation; developing and distributing 
newsletters, books, pamphlets and films for television and education groups-; 
and producing materials for newspapers, magazines and radio. The Alliance 
also provides speakers and panelists for conventions, conferences afld 
seminars. For further infonnation c6nfiact 

Alliance to Save Energy . 

1925 K Street hhv, Suite 507 

Washington, D.C. 20006- 

(202) 857-066^ ' ^ 

American Gas^ociation (AGAF 

AGA has an Educational Programs Department that produces free materials 
for teachers that are available through local natural gas companies. A' free 
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catalog of printed and audiovisual materials appropriate for K-12 students is ' 
available from AG A. 

For more information contact a local natural gas company or the following: 
Educational Services 
American Gas Association 
. 15 15 Wilson Blvd. 

Arlington, Virginia 22209 
• (703)841-8664 

Atomic Industrial Forum (AIF) 

^ AIF IS a nonprofit international management association representing 
^organizations interested and involved in commercial nuclear energy. Teachers 
may orcjer up to three copies of reprints of articles related to nuclear energy, 
Sets oF AIF brochures and a *Teacher Packet on Nuclear Power" at no cost. 
For further information, contact ^ . . 

Education Services 

Atomic Industrial FenHfTi Inc. 

7101 Wisconsin Avenue . , . 

Washington, D.C. 20014 . ♦ 

(301)654-9260 

Tbe American Petroleum Institute (API) 

API is a trade association representing over 300 oil companies. It is designed 
to disseminate information about virtually every aspect of the petroleum 
industry: exploration, production, transportation, refining and marketing. 
API recently published a second edition of Looking For Energy?, a catalog of 
information resources for energy educators from both the private and public 
sectors. Free copies of the catalog and further information about AR^an be 
obtained from ^ 

American Petroleum Institute 

Publications and Distribution Section 

2101 L Street NW ^ 

Washington, D.C. 20037 

(202)457-7160 

Conservation and Renewable Energy Inquiry and Referral Service 
(CAREIRS) 

CAREIRS is responsible for providing information and referral services to the 
general public on all renewable forms of energy, including solar, wind, hydro, 
photovoltaics, biocoriversion and conservation. CAREIRS assumed the 
responsibility of the Solar Energy -Re^arch Institute (SERI) in Golden, Colo., 
for public information dissemination about renewable energy. (As a«result of 
recent policy changes, SERI will only provide information about their 
. research and development activities to specialists and technicians involved in 
similar research.) 




CAREIRS is tlie successor to the National Solar Heating and Cooling 
Information Center, originally a contractor for the U.S. Department of 
Housing and Urban Development. For further information contact 

Conservation and Renewable Energy 
Inquiry and Referral Service 

P.O. Box 8900 

Silver Spring, Maryland 20907 ? 
1-800^523-2929 (toll free number) ^ 

The Energy and Education Action Cctnter (EEAC) 

EEAC was established b>4jie U.S. Department of Education to promote all 

phases of energy educationffand school conservation activities. It draws upon 

federal, state and local resources to assist educators in obtaining technical 

advicd, information and other assistance. 

. * - • 

EEAC serves as a clearinghouse and has a national information hotline, 
providing information on conservation, school energy costs, curricula, 
t^vocational and professional training. For further information contact 
Energy and Education Action Center * 
U.S. Department of Education 
' 1651 DonohoeBldg. ' 
400 Maryland Avenue SW 
'Washington, D.C. 20202 
(202)472-7777 

, Edison Electric Institute (EE I) 

EE! is the trade association of the investor-owned electric companies. 
Approximately 200 organizations, generating nearly 80 percent of all the 
Electricity of the United States, are members of EEL EEhis recognized as the 
cental source of information on electric energy and the electric utility 
industry ^ the United States. 

EEI distributes a free catalog with abstracts of general energy books, 
consumer materials, technical books. and references. Multimedia instruction 
kits produced by EEI can be purchased through local member companies. 
The Institute's address and phone number are listed below: 

Educational Services 

Edison Electric Institute 

nil 19th Street NW 

Washington, D.C. 2'0036 

(202) 826-7400 

Energy and Man's Environment (EME) 

EME is a nonprofit education corporation partially supported by business, 
industry, state and local education agencies and civic organizations. EME^. 
works with educators in developing energy education programs designed to 
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achieve energy literacy. EME has* 15 state consortium members, with state 
coordinators and planningj:ommittees who worjc to implement programs for 
their resp*ective states. For further information contact 

Energy and Man*s Environment , * 

7874 S.W. Nimbus Avenue ^ I 

Beaverton, Oregon 97005 

(503)6.41-9043 

Educational Resourqes Information Center (ERIC) 

ERIC is, a nationwide network of 16 information clearinghouses under the 
direction of the National Institute of Education (NIE). These centers collect 
documents in different areas of education, screen them for relevance and 
interest, abstract and index those selected and add them to the BKIC^l^ 
base. The ERIC data base can be accesse'd'by subscribing to any of severaK 
computer systems, such as the System Development Corporation's ORBIT or i 
Lockheed's DIALOG Information Services data base. ERIC additions to the 
inventory are announced every month in Resources in Education (RIE) for 
documents, and Current Jndex to Journals in Education (CUE) for journal 
articles, which can be obtained from any ERIC clearinghouse. Any agency, 
institution or library having a computerized search service capability can 
provide assistance in accessing ERIC documents. The primary ERIC clearing- 
hense for energy information is the ERIC Clearinghouse for Science, 
Mathematics and Environmental Education. Its address is 

ERIC Clearinghouse for Science, Mathematics ^ 
gnd Environmental Education 

Ohio State University 

1200 Chambers Road, 3rd Floor 

Columbus, Ohio 43212 
^ ' (614)422-6717 

Fo^additional ERIC information contact any of the following centers: 
Educational Resources Information Center 
(Central ERIC) 

National Institute of Education 
120019th Street NW 
Washington, D.C. 20208 
(202) 25-4-7934 

ERIC Processing and Reference Facility 
4833 Rugby Avjoue, Suite 303 
Bethesda, Maryland 20014 ' 
•(301.) 656-7923 

- ^ ERIC Document Reproduction Service 
P.O.-Box 190 
Arlington, Virginia 22210 
(703)841-1212 





ERIC Clearinghouse for Social 
Studies/Social Science Education 
855 Broadway 
Boulder, Colorado 80302 
(303)4^2-8434 

ERIC Clearinghouse for. Educational Management 
University of Oregon 
Eugene, Oregon 974Q3 
(503)686;5043 

National Coal Association (NCA) 

NCA acts as the national clearinghouse for^coal information^ as well as the 
spokesman and advocate for the coal indu|try. 

NCA produces a variety of publications covering many aspects of the coal 
industry which can be purchased by non-NCA members. Also available at a 
small fee is "discovering Coal," an education program designed for primary^ 
grade teachers that explains the significance and use of codl. For further 
information contact • / 

National Coal Association 

1130 17th Street ' 

Washington, D.C. 20036 

National Science Teachers Association (NSTA) 

Through its Project for an Energy-Enriched Curriculum (PEEC), sponsored by 
the U.S. Department of Energy, NSTA has produced a series of instruction 
» packets for elementary *and secondary schools. Primarily written by social 
'Studies and science teachers, these materials are designed for convenient 
infusion into existing curricula. They feature a wide range of activities that 
encourage direct student participation while introducing basic energy 
concepts. PEEQ materials available from the Department of Energy's 
Technical Information Center. (See page 27.) NSTA also publishes Energy 
and EducatioUy a bimonthly newsletter dedicated to the teaching of energy 
and science. For more information on NSTA or to subscribe Xo. Energy and ^ 
Education contact 

National Science Teachers Association , ^ 

1742 Connecticut Avenue NW 

Washington, D.C. 20009 

(202)328-5840 

/'"^ffie^ational Technical Information Service (NTIS) ^ ^ 

NTIS is the central source for public sale of II.S. government-sponsored 
(search anS^evelopment reports. NTIS energy education publications- 
iclude a free catalog of energy-related reports. Energy Information Referral 
Directory, and Energy Education Materials Inventory, (The latter is a 
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comprehensive bibliography of materials, including audiovisuals, books, 
instruction guides and activities cross-referenced by grade level and subject 
matter.) For.further information contact > ' 

The^fational Technical Information Service 

U.S. Department of Commerce 

5285 Port Royale Road 

Springfield, Virginia 22161 

(703)4874600 

Nuclear Information and Resource Service (NIRS) ^ 

Nuclear Information and Resource Service (NiRS) is a national clearinghouse 
and networking center for people concerned about nuclear issues. NIRS 
, offers Groundswell, a bimonthly newsletter covering the latest industry^ 
government and citizen action on nuclear issues. NIRS is in the process of 
compiling a teacher's guide to energy, including an overview of different 
energy topics as well as resource listings, bibligraphy and materials adoptable 
for classroom use. For more information, contact 

Nuclear Information and Resource Center * 
1 536 Sixteenth Street NW' . . > 

Washington, B.C. 20036 . " — 

(202)483-0045 



Oak Ridge Associated Universities (OR^) 

ORAU is a private, nonprofit association of 50 colleges and universities. It 
works with the U.S. Department of Energy, other private and government 
organizations and its member institutions to help solve societal problems 
relating to energy, health and the environment. ' ' 

The Energy Education Diyi^ion presents.live education programs dealing with 
various aspects of ep^fgy to high school students and civic clubs using 
teacher-demonstrators with general and specific-subject training. 

f" 

In addition, ORAU offers energy conservation management training and has i 
team of energy auditors for schools and hospitals who also do comparative 
studies for national and state enwgy conservation programs. For details 
contact - 

Ener^ Education Division Ihi^ 

Oak Ridge Associated Universities 

P.O.Box 117 

Oak Ridge, Tennessee 37830 ^ 
^ (615)^76^3031 , 



Schoolhouse Energy Efficiency Demonstration (SEED) 

SEED is a public service program developed by Tenneco, Inc.. to assist school^ 
in reducing ^e impact of rising energy costs through effective energy 
management programs and low-cost solutions to energy inefficiencies. , 



SEED materials available free of charge 'xncXwAt The Fourth" R/n. Rim 
describing schbolhouse energy audits; The Fourth R: Resourcefulness n\ 
School Energy Conservation, a booklet accompanying the film^ describing 
school energy problems and appropriate solutions; Something SpecTal From 
SEED, a classroom guide and technical manual designed to assist "nontech- 
nical" persons in conducting an energy audit; ?lv[^ Something Special for 
^ Teachers, a schoolhouse energy teaching program designed to assist teachers 
in using the school facility and existing curricula to-teach^about energy. For 
information write to 

Public Affairs Department 
' ^ Tenneco, Inc. ^ 

P.O. Box 25 II ' , • ' 

Houston, Texas 77001. 

^ Technical I nformatioa Center, (TIC), Department of Energy 

TIC maintains an energy data base containing references to books, confer- 
ences and repocts. TIC's education offerings include pamphlets, brochures, 
^ posters and special packets, such as the PEEC materjals described under the 
^ National Science Teachers Association heading on page 25. At present, up to 
^ 50 copies of the PEEC instruction materials are available by individual title, 
,,^e of charge, while supplies last. TIC ^Iso maintains an extensive film library 
c!5g)vering the whole range of Department 'of Energy information. For 
information or materials contact . • * 

Department of Energy 
Technical Information Center 
' . Box 62 ' , 

Oak Ridge, Tennessee 37830 
(615)576-1308 
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The Education Commission of the States is a nonprofit 
organization formed by interstate compact in 1966. Forty-eight 
states, American Samoa, Puerto Rico^and the Virgin Islands are 
now members. Its goal is to further a working relationship 
among governors, state legislators and educators for the im* 
provement of education. This Report Iran outcome of one of 
many commission undertakings at all Idvels of education. The 
commission offices are located at Suite 300, t860 Lincoln > 
Street, Denver, Colorado 80295. ^ " * 

it is the policy of the Education Commission of the Stated to 
take affirmative action to prevent discrimination in its policies, 
* programs and employment practices. 




